INTRODUCTION
Crop residue is useful' for erosion control, maintaining soil productivity, and improving soil physical properties. Poor residue management increases soil erosion, plant nutrient losses, and decreases soil productivity. In order to design effective crop residue management systems, it is necessary to determine the amount of residue that is left on the soil throughout the year.
Crop residue decomposition is affected b'y temperature, moisture, areation, pH, available nutrients, carbon/nitrogen (C/N) ratio, lignin content, and age and size of material (Parr and Papendick, 1978) . However, experimental data available in the literature indicate that temperature, moisture, C/N ratio, and location on or within the soil profile are the most important factors (Reddy et aI., , 1980 ). Previous researchers have selected certain factors such as temperature, moisture or placement in the soil profile and investigated their individual effects on residue decomposition for particular crops (Waksman and Gerretsen, 1931; Pal and Broadbent, 1975; Parker, 1962; Brown and Dicky, 1970 TREATMENT RESULTS
Results from the ANOVA of our data showed that residue type, month, and the interaction term were all highly significant (P < 0.01). Because the residue type by month interaction was highly significant, the ensuing discussion explains the difference in residue decomposition among the four residue types over the 10 month study.
Simple treatment means and the results of the least significant difference (LSD) comparisons are shown in Table 1 .
By the end of the study, there was no significant difference in the percentage of residue remaining for soybean and corn. However, differences in decomposition rates occurred during the study period. Soybean residue decomposed rapidly during the first seven months of the study. Little decomposition occurred during the remaining three months of the study, because most of the easily decomposing compounds were gone. In contrast, corn residue decomposed at a slower rate for the first seven months. By August 41.4% of the residue remained. An additional 12.6% of the residue was lost during September, October and November.
About 38.5% of sunflower residue remained at the end of the study, which was significantly (P < 0.05) higher than either soybean or corn. Decomposition proceeded slowly until May. In June, almost one-fourth of the total mass was lost; and by the end of July about 45% was decomposed. In August and September,decomposition was quite slow due to dry weather; but increased again in October.
Decomposition was noticeably slower for wheat residue from February until June. Decomposition was rapid in July. By the end of the study about 64% of the total residue mass remained which is significantly higher than the other residue types. ' A linear relationship with an R2 value ()f 0.95 was obtained between the C/N ratio and the residue remaining at the end of the study. Soybean and corn residues with C/N ratios of 30.8 and 27.8, respectively decomposed more rapidly than wheat residue with a C/N ratio of 107. Therefore, under similar environmental conditions residues with low C/N ratios decompose faster than residues with high ratios. order kinetics. However, the kinetic rate constant, k, was adjusted for changes in, temperature, moisture, C/N ratio and method of application. These models are difficult and complicated to apply. =~--:
. [4] i=l 1 where, Ii = depth of rainfall on a given day, mm i = the day number with the present day being 1, the previous day being 2, etc. Equation [4] was modified when used for surface residue. If the residue were initially wet and rainfall exactly matched evaporation rate, then the residue would be maintained at the maximum wetness. Any rainall amount greater than the evaporation rate would not increase the wetness and thus should not increase decay rate. The moisture index, Am' computed based on the rainfall equal to the evaporation rate, should represent a reasonable upper limit for surface residue where moisture storage is minimum. Gregory et al. (1985) assumed that the average potential evaporation rate was 4 or 5 mm per day. If rainfall exactly replaces the evaporation amount, then Amwould be 9.1 mm and 11.4 mm for the 4 mm and 5 mm rainfalls per day, respectively. Based on .these estimates an average Am value of 10 mm was used as the upper limit for the moisture index.
MODEL EVALUATION
The residue decay model given in equation [2] was checked using the measured data. Since the residue samples contained both stem and leaf materials, Ro could not be measured directly. The constant u and Ro were lumped together and treated as a constant for a given residue type. Ghidey (1982) described the computational methods of the various parameters. The equation was treated as a linear regression model. The square root of the ratio of the residue remaining to the original mass of residue [M/MJII2, was the dependent variable; while the factor T was the independent variable of the model. A scatter diagram with linear regression lines is shown in Fig. 1 . The intercept, slope (u/RJ and R2values obtained for the model are given in Table 2 .
Generally the model explained the measured results well. The coefficients of determination, R2, obtained were all close to one and -significant at the 99% (~f' Mo =1.000 -0.000955 (r) 0.92 104 " 900 probability level in. all cases. The intercept values were also close to the theoretical value of one. Soybeans had the lowest intercept value and can be explained by the fragile nature of the soybean leaves in the sample. It was noticedthat smaU-fragments of soybean leaves feU from the sample bags during transport to the field. While a relatively small amount was lost in this way, it would affect all soybean samples and could account for the lower intercept. The first rain in the field could also have provided mechanical action to further accelerate the loss of fine leaf particles. Because it takes initial radius into consideration, the value of u/Ro is not the same for different crop residue types. Residues with smaller Ro are expected to have -greater u/Ro values than residues with larger Ro. Values for u/Ro in the above equations agree with tl1is statement~The u/Ro values for corn and sunflower are almost equal. The stem size is also similar for these two plants. The u/Ro value for wheat was larger than the other residue types and may be due to the hollow nature of wheat straw (more surface area per mass). According to the model, the value of the constant, u, must be the same for all crop residue types. However, u has not been evaluated because the initial radius of the residue was not measured. For further verification of the equation, the value of u must be checked to evaluate if it is the same for different residue types. Nevertheless, because of the good fit of the model to the data (R2values of 0.87 to 9.99), the residue decay equation stated in equation [2] is considered to be adequate for prediction of residue decay for soybean, corn, sunflower and wheat.
APPLICATION OF RESIDUE DECAY MODEL FOR FIELD CONDITIONS
A computer program was written to evaluate the C factor in the Universal Soil Loss Equation. The program estimates the residue amount at harvest time, residue decay rate, fraction of residue cover, fraction of green cover, period Cofactor, period soil loss rate and annual Cofactor. The residue decay model in equation [2] was used in the program to estimate the residue decay rate.
When the equations given in Table 1 were used directly, the computer program predicted a relatively slow decay of residue causing a buildup of residue from one year to another. The data of Parker (1962) was analyzed and a. u/Ro value 2.2 times larger than 0.000536 for corn was obtained. This value gave good results in the program. The values of u/Ro for soybean, corn, sunflower and wheat were thus adjusted by a factor of 2.2. The experimental procedure of placing residue in bags on hard, untilled surface did not provide the soil contact normally experienced with surface residue which may explain why the u/Ro value had to be adjusted. C-factors obtained with the computer model using the larger adjusted u/Ro values closely match the C-factors used by the University of Missouri Extension Department for northern Missouri (Steichen, 1976) . Based on this comparison, the u/Ro values given in Table  2 should be multiplied by a factor of 2.2 when predicting residue decay in the field.
SUMMARY AND CONCLUSIONS
The decomposition of soybean, corn, sunflower, and wheat residues was studied under field conditions at the University of Missouri-Columbia.
The effects of temperature, moisture and initial carbon/nitrogen ratio of the residue were evaluated. The study showed that high temperature and moisture result in rapid decomposition rates. Decomposition was also affected by the initial carbon/nitrogen ratio of~rop residue. In the same environment, residues with low carbon/nitrogen ratios decomposed more rapidly than residues with higher carbon/nitrogen ratios. Wheat residue with a high ratio (107.0) decomposed at a significantly (P < 0.05) lower rate than soybean (30.8) and com (27.8) residues. A residue decay equation developed by Gregory et al. (1985) was also evaluated using the measured data. The equation was determined to be an adequate residue decay model.
